Asporyergosterol (1), a new steroid with an E double bond between C-17 and C-20, was identified from the culture extracts of Aspergillus oryzae, an endophytic fungus isolated from the marine red alga Heterosiphonia japonica. Moreover, four known steroids including (22E,24R)-ergosta-4,6,8 (14),22-tetraen-3-one (2), (22E,24R)-3β-hydroxyergosta-5,8,22-trien-7-one (3), (22E,24R)-ergosta-7,22-dien-3β,5α,6β-triol (4), and (22E,24R)-5α,8α-epidioxyergosta-6,22-dien-3β-ol (5) were isolated. Structures of these compounds were unambiguously established by spectroscopic techniques and by comparison with literature values. All the isolates exhibited low activity to modulate acetylcholinesterase (AChE).
Marine-derived fungi have become an important source of pharmacologically active metabolites. Among all metabolites reported from marine-derived fungi, those from algicolous fungi account for 24%, but represent a slightly higher percentage (27%) of new compounds. These metabolites include anthraquinones, terpenoids, polyketones, macrolides, and alkaloids, and exhibit cytotoxic, antimicrobial, and antioxidative activities [1] [2] [3] . However, new steroids are rarely reported from algicolous fungi [4] . In our chemical investigation of an endophytic fungus Aspergillus oryzae that was isolated from the inner tissue of the marine red alga Heterosiphonia japonica, asporyergosterol (1), a new steroid with an E double bond between C-17 and C-20, was characterized. In addition, (22E,24R)-ergosta-4, 6,8(14) ,22-tetraen-3-one (2) [5] , (22E,24R)-3βhydroxyergosta-5,8,22-trien-7-one (3) [6] , (22E,24R)ergosta-7,22-dien-3β,5α,6β-triol (4) [7] , and (22E,24R)-5α,8α-epidioxyergosta-6,22-dien-3β-ol (5) [8] were isolated and identified ( Figure 1 ). The isolation, structural determination, and bioactivity of these steroids are presented here.
Compound 1 was obtained as a colorless oil. The broad IR absorption at v max 3352 cm -1 indicated the presence of a hydroxy group in the molecule. The molecular formula was determined to be C 29 H 44 O 2 on the basis of Compounds 1-5 were evaluated for acetylcholinesterase (AChE) inhibitory activity [10] which was low ( Table 2 ). resolution mass spectrum was determined on a Thermo Finnigan Trace DSQ mass spectrometer, while the high resolution mass spectrum was determined on an Autospec Premier P776 mass spectrometer. The IR spectrum was obtained on a JASCO FT/IR-4100 Fourier Transform InfraRed spectrometer. The optical rotation was determined on a JASCO P-1020 polarimeter. Column chromatography was performed with silica gel (200-300 mesh, Qingdao Haiyang Chemical Co., Qingdao, China), RP-18 reversed-phase silica gel (YMC), and Sephadex LH-20 (Pharmacia). TLC was carried out with precoated silica gel plates (GF-254, Qingdao Haiyang Chemical Co., Qingdao, China). All solvents were of analytical grade.
Microorganism and fermentation:
The endophytic fungal strain A. oryzae cf-2 was isolated from the fresh tissue of surface-sterilized marine red alga H. japonica that was collected off the coast of Yantai, China. The fungus was identified based on morphological and molecular taxonomic methods by one of the authors (M.-F.Q.) and was preserved at the China Center for Type Culture Collection with access number CCTCC M 2010045.
The initial cultures were maintained on the potato dextrose agar (PDA) plate. Pieces of mycelia were cut into small segments and aseptically inoculated into 1000 mL Erlenmeyer flasks containing 300 mL potato dextrose broth (PDB) culture media. Static fermentation was carried out for 23 days at room temperature (ca. 25°C).
Extraction and isolation:
The culture broth (9 L) was extracted with EtOAc, obtaining 2.7 g gum after removal of the solvent by evaporation (40°C) at reduced pressure. The dried and powdered mycelia (64.7 g) were extracted with a mixture of CHCl 3 
